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Preface

In April 1993, President Clinton commissioned an inte?agency scientific team to develop a set of alternatives for
management of forested ecosystems within the range of the northern spotted owl (reference Fig. P.1). This effort
culminated in the report by the Forest Ecosystem Management Assessment Team (FEMAT) entitled Forest
Ecosystem Management. An Ecological, Economic, and Social Assessment in July 1993.

Due to accelerating concerns about declining fish resources, protection and improvement of aquatic and riparian ':
ecosystems are key components of the FEMAT report, which presents a broad strategy for maintaining and restoring
the distribution, diversity, and complexity of watershed and landscape-scale processes and characteristics under which
aquatic species have evolved. The report also identifies and describes land allocations and standards and guidelines
designed to meet specific management objectives. The report describes a four element Aquatic Conservation
Strategy (ACS): Riparian reserves, key watersheds, watershed analysis, and restoration.

The Record of Decision (ROD) confirmed that a landscape-level analysis of the various components ahcl
interrelationships in the ecosystem will be the tool for developing future land management programs and projects.
The ROD refers to this landscape level-analysis as a "Watershed Analysis". :

The action described in the ROD amends all existing Forest Service and Burean of Land Management plannitig
documents for the areas and resources covered by the Supplemental Environmental Impact Statement (SEIS). This
new management direction will apply to projects that will be conducted after site-specific environithental analysis.

Although the PIG (Policy and Implementation Guide, for Columbia River basin anadromous fish habitat
management) is not directly mentioned in the ROD, watershed analysis and resulting recommendations for
implementing the ACS are designed to restore and protect salmon and steethead habitat on federal lands within the
range of Pacific ocean anadromy over time.

What WA does and does not do.

As described above, Watershed Analysis is one of four components of the Aquatic Conservation Strategy. It provides
decision makers with a scientific assessment of processes within and surrounding a watershed to support planning, as
well as a baseline from which to assess maintaining or restoring the condition of aquatic, riparian and terrestrial
habitats. Watershed Analysis is required in Key Watersheds and roadless areas prior to management, and
recommends Riparian Reserve widths in all watersheds.

Watershed Analysis does not establish the final boundaries of Riparian Reserves, as they are established during
site-specific project planning. Rather, the role of watershed analysis is to provide the information needed to decide
how to delineate Riparian Reserves. ‘

Watershed analysis will be the mechanism to support ecosystem management at approximately the 20 to 200 square
mile watershed level, including terrestrial, riparian, aquatic, and social issues. It will focus on collecting and
compiling information within the watershed that is essential for making sound management decisions. Although
inventory is not a part of watershed analysis, existing inventory data will be useful in an analysis for prioritizing and
designing future inventories, as well as providing the basis for developing project-specific proposals, monitoring and
restoration programs. It does not take the place of project-level data-gathering and analysis.

it



Watershed Analysis is a technically rigorous procedure with the purpose of developing and documenting a
scientifically-based understanding of the ecological structures, functions, processes and interactions occurring within
the watershed. Some of these include beneficial uses; vegetative patterns and distribution; flow phenomena such as
vegetative corridors, streams, and riparian corridors; wind; fire (wild and prescribed fire, and fire suppression);
wildlife migration routes; dispersal habitat; terrestrial vertebrate distribution; locally significant habitats; human use
patterns throughout the ecosystem; cumulative effects; and hydrology. The number and detail of these aspects
considered will depend on the issues pertaining to a given watershed.

Threatened and Endangered Species

'k
The Endangered Species Act (ESA) directs that a program to conserve fish, wildlife, and plants, including thos&listed
as threatened or endangered, be established and implemented. The selected altemative of the President’s Forest Plan
is designed to provide for the continued existence of threatened and endangered species. Consultation on the plan
was conducted with the Fish and Wildlife Service and the National Marine Fisheries Service in accordance with
Section 7 of the ESA. '

The ESA requires that consultations occur on actions, but not on analyses. A watershed analysis does not make
decisions, and does not result in any activities or actions, that would require consultation.

Anadromous Fish
P

Evaluating the viability of anadromous fishes must be done at the Regional scale. In 1993 Lhe Smentlﬁc Analy515
Team (SAT) completed their report called: "Viability Assessments and Management Com:derarzorﬁ' for Species
Associated With Late-Successional and Old-Growth Forests in the Pacific Northwest.” Th& SAT report includes

. recommendations of the Pacific Salmon Working Group, alsc known as PACFish. Another recommendation of the
SAT report included: initiating comprehensive watershed restoration measures in watersheds with priority given to
those having the greatest potential to provide high quality fish habitat (i.e. Tier 1 key watersheds, ROD 1994),

Old-C rowth Ecosystems
The standards and guidelines described in the ROD are designed to:
¢  Maintain late-successional and old-growth species habitat and ecosystems of federal lands.

e Maintain biological diversity associated with native species and ecosystems in accordance with laws and
regulations.

Watershed Analysis at the watershed/subwatershed level should provide a finely tuned assessment of habitat
capability within the Late-Successional Reserves (LSR), as well as the current dispersal conditions between the LSRs.
This process will help locate areas of concern that were not possible to identify through the large scale, course grained
assessment made at the Regional level for the ROD (1994).

River Basin Planning and Beyond
Watershed analysis should also be set in the context of larger landscapes (¢.g. river basins, Provinces, and Regions) in

order to coordinate with regional strategies of management and restoration, and to integrate large-scale processes that
may be difficult to measure at a watershed scale.
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River Basin Assessments: Within a hydrologic Province (thousands of square miles):
¢ [dentifies values and issues within the River Basin.

*  Describes the dominant physicat processes within'the River Basin and mteracnons between ecosystem
components,

¢ Identifies watersheds and the sequence of analyses.

In the absence of Province-level assessments, the Mt. Hood National Forest undertook a project to gather large- scale
information called "PULSE". The PULSE effort provided information at the Forest-level to develop the ecolt{glcal
and human components within the Forest context.

Project Planning

Resource management activities following Watershed Analysis will be subject to site-specific environmental analysis
and appropriate public participation. This will involve analysis of cumulative and other environmental effects.

The Watershed Analysis process includes informal public participation involving government, tribal, adjacent
landowners, private organizations, industry, and interested citizens. If a NEPA analysis utilizes information from a
watershed analysis, the information will be available for public review during the NEPA process for the proj,;ct.

In some cases, the importance of new data or changing issues may make it useful to re-evalugte parts of the original
Watershed Analysis or update the entire document. A watershed analysis should thus be.gonsidered an open file and
a dynamic document that is never "complete”.
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Executive Summary

Mile Creeks are located in North Central Oregon, east of Mt. Hood and on the eastern flank of the Cascade Mountain
Range. The Mt. Hood National Forest manages 15 % of the 239,000 acre watershed. The majority (85 %) is
privately held. Elevations within the watershed range from 6,525 ft. Lookout Mountain, to the confluence of
Fifteenmile Creek with the Columbia River (elevation 120 ft.). Growing conditions created by the extremes of
climate and terrain support vegetation as varied as the wet montane subalpine fir and mountain hemlock forest of the
high country, to the sparse Columbia Basin bunchgrass communities of the arid lowlands. The Mile Creeks winter
steelhead are unique at the Fxrest, Basin, and Regional scales. They are the only extant stock of wild winter siseihead
in Oregon that originated from inland redband trout, and populations of genetically intact wild steethead are rare
throughout the region. This summary looks at past and present conditions, desirable conditions and trends, restoration
projects, and monitoring recommendations in Mile Creeks which can improve ecosystem health in the watershed.

I. Past and Present Conditions

The past and present conditions of Mile Creeks do provide us clues about the future of the watershed. Understanding
what those conditions are and how they came to be, will ultimately lead us to opportunities we can take advantage of
now, and ensure a healthier watershed progressing towards desired conditions. . 7

A. Prehistoric L, e e

»

Mile Creeks has always had a wide diversity of plant and animal life. The topography, elevation changes, and
moisture regimes account for much of why there is so much diversity. The five plant stratum that exist today -
Subalpine Fir/Mt. Hemlock, Moist Grand Fir, Dry Grand Fir/Douglas-fir, Ponderosa Pine/Oregon White Oak, Steppe
- likely existed in prehistoric times. Lack of historic data prohibits us from speculating on how the diversity of the
plant communities has changed over time. . However, we can speculate that the influence of each community on the
landscape is likely much different today than in pre-historic times. The primary differences were caused by the
influences of humans to this area. The agents that most influenced the vegetation on the landscape were lightning-
caused fires, and frequent low-intensity ground fires set by American Indians (oral history). Below 3,600 feet
elevation, the Dry Grand Fir/Douglas-fir strata were dominated by open stands of large Ponderosa pines. The -
Ponderosa Pine/Oregon White Oak strata were dominated by open stands of large Ponderosa pine, but also included a
component of large Oregon white oaks. Precipitation, aspect, lightning, and American Indian fire practices all
contributed to the open appearance and condition of these stands, and the resulting fire regime in both strata.

Like the plant communities, the wildlife that inhabit this watershed are also diverse. Lack of historic data does not
allow us to quantify changes in wildlife biodiversity that may have occurred over time. We do know, the gray wolf
and grizzly bear were extirpated from the watershed in recent history, and the number of potential terrestrial and
riparian-dependent wildlife species currently exceeds 260. This information allows us to speculate that in prehistoric
times there was equally diverse wildlife biodiversity in this area. Due to increased fire frequency, especially in the
Dry Grand Fir/Douglas-fir and Ponderosa Pine/Oregon White Oak strata, we can speculate that there was less large
woody debris on the ground, and probably more decadent old trees. Few noxious plants existed in foraging areas.
Aquatic conditions in the creeks were conducive to providing habitat for a diverse array of aquatic plant and animal
species, including a variety of coldwater fish species.



Early native people were probably subsistence-oriented. Long-term village sites were present near the Columbia and
Deschutes Rivers. These sites were fairly large and indicate summer use by large groups of people. Actmtles were
most often related to salmon harvest. Village sites in the winter were often located about a mile from the large rivers.
They were used by smaller groups of people and were primarily found in the more sheltered areas of the watershed.
Higher elevations brought about the growth of various plants with cultural significance and uses (i.e. plants used for
food, medicine, clothing, shelter, tools, and containers). Short-term seasonal camps were associated with hunting and
gathering activity, and resources sought included game meat, pelts, fish, and plants such as berries, wild celery,
camas, wild onion, nuts, acoms, mushrooms, willow, and cedar.

B. Historic, up to Today *
[n 1843, the Barlow Road provided access to the area for European Americans. Although the road was first used for
emigration, some people did settle, and by late 1800's the Mile Creeks Watershed was fairly well populated.

Prior to 1900 commercial fishing, livestock grazing, agriculture, and logging were well established natural resource
industries in the area. Riparian areas in Mile Creeks were used heavily for wood, fuel, irrigation, cropland, roads,
flood control, and livestock forage and watering. Several mills with associated wood cutting sites for lumber
production were located in the drainages. The open stands of Ponderosa pine found in the Dry Grand Fir/Douglas-fir
stratum, along with the pine and oaks found in the Ponderosa Pine/Oregon White Oak stratum provided much of the
lumber and fuelwood needs of people in the early days of settlement. Consequently most of the largest Ponderosa
pines and oaks were cut to supply fuelwood for homes, railroad locomotives, and Columbla River stemwheel
steamers. T

! s
Since then, and up to today, experiential pursuits focus on viewing scenery, and driving for pleasure. Recreational
opportunities include fishing, hunting, horseback riding, hiking, camping, mountain biking, snowmobiling, and
off-highway vehicle use. Today's commodity opportunities include harvesting timber and other wood products,

“ harvesting mushrooms, and firewood cutting. Agriculturally, the private lands off the National Forest support dryland
and irrigated crops, and livestock grazing. As upland forest were harvested, roads constructed, and lowlands grazed
and converted to cropland, annual peakflows increased, baseflows decreased, and , some sections of creeks in the
mid-lower watershed incised within former floodplains. The results were extensive streambank erosion during the
100 year storm events of 1964 and 1974. Flood damage and federal funding assistance from the Soil Conservation
Service prompted landowners to remove streambank vegetation and in-channel large woody debris, and channelize =
creeks. Creeks were from their floodplains whichi increased streambank erosion during flood events, decreased
riparian zones and water storage capacity, and further degraded fish habitat. Since the 1964 and 1974 floods, riparian
restoration efforts of State and County agencies and local landowners have created a more complex stream structure
and re-vegetated streambanks. These efforts have resulted in some improvement stream temperatures and habitat for
fish, re-establishment of wildlife in the riparian areas, and a decrease in streambank erosion on private lands.

As mentioned earlier, the Mile Creeks Watershed is home to the eastern-most stock of wild, winter steelhead in the
Columbia River Basin, and are the only extant stock that originated from inland, redband trout. The upper 15 % of
the watershed is a critical source of high quality water and refugia for spawning and rearing steethead because of
degraded riparian and aquatic habitat and altered processes in the mid-lower watershed. Water diversions combined
with decreased streamshade and shallow, aggraded streams, routinely raises water temperatures to lethal limits for
salmonids and other coldwater fishes in the lower watershed during the irrigation season. Roads and road
construction, timber harvest, rangeland and agricultural practices have all contributed to increased fine sediments in
the streams, which degrades spawning and rearing habitat in the mid-lower watershed.



Historically, the Confederated Tribes of Warm Springs had traditional subsistence fisheries for Mile Creeks steelhead
and Pacific lamprey at Seufert Falls, and Mile Creeks steelhead were a locally important recreational fishery. The
Mile Creeks subsistence fishery for lamprey is the only one of it’s kind within the Hood River Subbasin, or any of the
watersheds encompassed by the Mt. Hood National Forest. Subsistence and recreational fisheries for Mile Creeks
steelhead and lamprey have been closed since 1984 to conserve declining runs,

The historic range of the Pacific lamprey in the Columbia River Basin was coincident with anadromous salmonids.
Mile Creeks steelhead and Pacific lamprey have the same habitat requirements, and are at-risk in the mid-lower
watershed. [n May 1994, all stocks of steelhead trout were petitioned for listing under the Endangered Species Act
across their Alaska to Southern California range. Bases for the petition include genetic and environmental risks, and
small extant populations. Pacific lamprey are State Sensitive Species based on significantly depressed populatjons
throughout their range. Loss of the Mile Creeks steelhead would mean extinction of a unique steelhead stock. Pacific
lamprey are at-risk of extirpation from Mile Creeks Watershed.

Non-native plant introductions, grazing, and fire exclusion have altered pre-European settlement vegetation
considerably. Non-native insect and diseases have contributed to some important changes in vegetation patterns and
have the potential to create deleterious cumulative effects in the future. Before the era of fire suppression, within the
Moist Grand Fir strata, medium to high intensity fires burned periodically, The patchwork mosaic of the vegetation
that resulted served to attenuate fire behavior during the next burning cycle, owing to differences in fuel, stand
structure, stem density, and stand age. The forest developing today in this strata is seeing succession increase canopy
layering, thus providing pathways for fires to reach the crowns. Combined with infestations of disease and ipsects, .
whose depredations add fuel and aid canopy drying, fires are likely to burn hotter and do.greater damage to the site.
The Dry Grand Fir/Douglas-fir strata (2,100 to 4600 feet elevation); was historically shaped by freqirent, irregular
underburns, and by the upper elevation forest (typically, the Moist Grand Fir strata) where crown fires predominate.
With fire largely excluded from this forest since the early 1900's, stands are well outside their historic ranges for stand
composition and structure. There is immense risk of fire reaching conflagration proportions. Moreover, habitat and
ecological niches associated with open Ponderosa pine have all but disappeared in the watershed. Forests are no
longer dominated by large, fire tolerant Ponderosa pine and Douglas-fir over a grass/forb understory. Logging
overstory trees that were more tolerant of underburning has promoted the in-growth of shade tolerant grand fir and
Douglas-fir. Today’s forest is dominated by grand fir and Douglas-fir trees less than 100 years old - at densities
sometimes approaching 1000 stems per acre - instead of stands that had 25 to 75 stems per acre of predominately
large trees and scattered patches of reproduction. Trees defoliated by western spruce budworm and stressed by
drought are more prone to attacks by bark beetles. Build-up of mortality from bark beetle attacks could lead to stand
replacing wildfires.

Humans settling in this area have introduced several things into the landscape, including livestock, exotic forage
species, noxious plants, agricultural plant species, bullfrogs, hatchery rainbow trout and eastern brook trout. The
introduction of predaceous bullfrogs and trout may contribute to the cumulative effects depressing populations of _
native amphibians, aquatic reptiles, and fish. Noxious plants compete with native vegetation thereby diminishing the
quality and quantity of native plant composition and native plant species diversity. Most of the Steppe stratum has
been converted to agriculture and cultivated. Where native vegetation remains the land is not amenable to cultivation,
and the dominate use is livestock grazing. '

Some terrestrial wildlife species are native year round residents, others are migratory including bald eagles, greater
sandhill cranes, peregrine falcon. Changes that have altered the current size, shape, and distribution of the habitats,
and disrupted or altered current connectivity and migration patterns include fire exclusion, timber harvest, grazing,
roads, and recreation. Key wildlife species habitats analyzed in the Mile Creeks Watershed include deer, elk, northern
spotted owl, fisher, wolverine, pine marten, and pileated woodpecker. The National Forest lands within the watershed
provides refugia for late-successional forest dependent species, arid the upper elevations of Mile Creeks Watershed
are part of the eastern-most range of the northern spotted ow! in the State of Oregon. Fire suppression has created
more cover for deer and elk, and has increased habitat for spotted owls on the uplands within the watershed. Closed
roads on private land have provided better security for deer and elk then the open road densities found on public
lands,



A noted feature of Mile Creeks is Camp Baldwin. Camp Baldwin is 637 acre parcel, owned and operated by the Boy
Scouts of America, is part of a 1,455 acre continuous block of privately owned parcels surrounded by National Forest
land in the upper watershed.

I1. Desirable Conditions and Trends

Desirable conditions and trends differ with various values. Restoring healthy populations of wild, winter steethead
and Pacific lamprey, open old-growth stands of large Ponderosa pine, travel corridors and Riparian Reserves for the
migratory wildlife, and maintenance of jobs and recreation for the people living in the area are some examples. More
specific examples of desired conditions and trends include: . ¢

As a Tier 1 key watershed, the national Forest land within Mile Creeks Watershed will have designated Riparian
Reserves and be managed for improved viability of the at-risk wild, winter steethead population.

Maintain population viability of steelhead and Pacific lamprey by reduction of sediment, increased baseflows,
decreased peakflows, decreased water temperatures, riparian zone restoration, and increased producnon and
retention of in-stream large woody debris.

Provision of cold, clear, clean water for the myriad species of fish, macroinvertebrates, amphibians, wildlife, and
humans dependent on this resource. : . ;

Provision of adequate volumes and a continuous supply of water that can sustain fish and wildlife needs, and
supply irrigation and other social human needs. : C .

A recreational infrastructure that is integrated in the landscape and associated resource values. Scenery will
improve as the visual effects of past management soften over time. Restoration efforts aimed at recovering stable
forest ecosystems will also improve diversity of landscape and vegetative patterns that are desirable in this
watershed.

Sustainable supplies of timber, wood, and other miscellaneous forest products which are of primary social and
economic importance for many people associated in the watershed. Opportunities to provide commodities will
result from implementation of the recommended restoration projects and through the landscape design and the
NEPA process.

Significant reduction of the risk of catastrophic fire in the Dry Grand Fir/Douglas-fir strata, through silvicuitural
practices that will return the strata to more fire resistant/tolerant stands. Once the risk has been significantly
reduced, maintenance of these stands could be achieved through the remtroducnon of frequent, low intensity
ground fires.

An increased number of low intensity ground fires in the Ponderosa Pine/Oregon White Oak strata, to reduce the
number of stems per acre, decrease the stems per acre competing for limited resources, and reduce the stress on
the trees in this strata.

Maintenance of native plant and wildlife species biodiversity.
Population viability of the federally threatened, endangered, and USFS Regionally Sensitive species and special

status plant, animal, and fish species in Mile Creeks that are in social demand, unique, or have depressed
populations at the basin and regional scales.



The future of Mile Creeks may be different than what anyone desires, however, to achieve the desired conditions and
trends, it will take a cooperative effort between several Federal, State, and local agencies, as well as, a special effort
of the agencies and the private landowners, within the watershed, to work cooperatively together, The work will be
designed for long-term restoration of the processes and habitat components that create and maintain terrestrial,
riparian, and aquatic ecosystems. -

lII. Restoration Projects

The objective for restoration projects in Mile Creeks Watershed is to bring resources, processes, and ecosystem
function towards desired conditions, with respect to beneficial values. Restoration project opportunities were 't
described in terms of altered processes, types of projects, objectives, and potential human benefits. RS

In most cases, the most critical restoration needs for conservation of steelhead and Pacific lamprey, numerous other
aquatic and riparian-dependent species, and other instream beneficial values occur off Forest, on private land '
downstream of federal ownership. Our logic for prioritization of Mt. Hood National Forest restoration opportunities
within the upper subwatersheds was based on the ROD Key Watershed concept of providing the greatest opportunity
for maintaining, conserving or restoring existing populations of at-risk species and high quality habitat for terrestrial,
riparian and aquatic beneficial values, and the greatest perceived risks to beneficial values by vegetative community.
Based on the key watershed concept, Fifteenmile subwatershed, including Larch Creek, is the highest restoration
priority on the National Forest, followed by Eightmile and Fivemile subwatersheds, in order of priority.

_ r
Altered processes where primary project opportunities can be found throughout the watershed are. in relation too,
peakflows, baseflows, stream temperatures, erosion, channel morphology, wildlife migration, habifat connectivity,
forest structure, function and composition. One recommendation to slow these processes ffom further alterations is
through de-commissioning and reducing the amount of system and non-system roads.

The most critical project opportunities for the conservation of wild, winter steelhead, Pacific lamprey, and numerous
other aquatic and riparian-dependent species lie in the formation of cooperative partnerships and/or encouragement of
private landowners in Mile Creeks watershed downstream of National Forest.

A complete look at project opportunities can be found in Chapter VI Management Recommendations, in this analysis.
Highlighted projects are:

*  Thinning projects that will move managed stands towards hydrologic maturity of > 70 % canopy closure and 8"
diameters at breast height, reduce the number of stems per acre of small understory trees, primarily in the Dry
Grand Fir/Douglas-fir, and improve the health and vigor of the stands, and increase resistance to insect and
disease infestations.

¢  [migation ditch and delivery system improvements to minimize water loss.

*  Channel reconstruction in the mid-lower watershed to increase floodplain storage capacity, raise the watertable,
increase baseflows, lower water temperatures, reduce sediment, and stabilize channels.

¢ Public acquisition of water rights for adequate in-stream baseflows and water temperatures for coldwater fishes
and other wildlife,

*  Headcut stabilization to stabilize water storage capacity and decrease sedimentation.

» Riparian silviculture to accelerate canopy closure and streamshade to decrease water temperature and increase
large woody debris recruitment in riparian and aquatic habitats.

. Upland silviculture to accelerate large diameter, forest structure in managed stands to restore late-successional
terrestrial habitats



* Sediment point sources stabilization, including developed and dispersed campsites, recreational trails, road
cutslopes, filislopes, ditche;, and culvert outlets. :

» Trail system design that incorporates suitable stream crossings and is suitable for diverse recreational uses (i.e.
off-highway vehicle, equestrian).

»  Construction of water gaps and/or out of channel water development for livestock in the mid-lower watershed.

* Riparian zone fencing in the mid-lower watershed to decrease bank erosion, increase streamshade, decrease water
temperature, increase large woody debris recruitment, improve water quality, increase riparian habitat quan‘ity
and quality, and increase biodiversity of vegetation in the riparian zones.

*  Erosion control such as strip planting and retention of residual organic matter on agricultural lands.

* Noxious plant control. -
* Road and trail obliteration and seascnal closures.

s  Restoration of frequent, low intensity underburns to improve habitat for some of the species that have seen
reductions of habitat due to in-growth, and to bring the forest closer to the range of historic variability, th&eby
reducing some of the drought stress and risk of a catastrophic fire occurring due to fuel loadmg, caused by
decades of fire suppression, primarily in the Ponderosa Pine/Oregon White Oak stratum.

Recommended baseline monitoring opportunities were identified by process or funcnon to assess current, pre-project
conditions in the watershed with respect to the beneficial values and desired conditions. The recommended trend
monitoring will provide data to assess the effectiveness of implemented reserve recommendations, management plans
and restoration projects towards achieving desired condition within the watershed. The monitoring opportunities can
be used as the basis for development of a comprehensive monitoring pian to evaluate progress toward desired
conditions in the entire watershed.



I. Description of the Mile Creeks Watershed

Mile Creeks are located in North Central Oregon, east of Mt, Hood and the Eastern flank of the Cascades Range.
Striking features of the watershed are north-south vegetative bands and creeks that flow in an west-east orientation
before tuming northward 10 the Columbia River. The 239,000 acre watershed includes the Fivemile, Eightmile, and
Fifteenmile subwatersheds, and their tributarjes (reference Fig. L.1). Elevation within the watershed ranges from the
headwaters on 6,525 ft. Lookout Mountain + 10 the confluence of Fifteenmile Creek with the Columbia River -
(elevation 120 fi) (reference inside front cover). '
The watershed originates in the Subalpine Fir/Mountain Hemlock stratum, flows west-east through Moist Grand Fir
and Dry Grand Fir/Douglas-fir forests, down to xeric Ponderosa Pine/Oregon White Oak , and finaily bends
northward through agricultural lands and Steppe/bunchgrass open range. The north-south vegetation bands are
influenced by elevation, precipitation, aspect and fire regime. Annual precipitation ranges from 12-100 inches
depending on elevation, with the highest clevations receiving the greatest amounts. Most of the precipitation falls
between October and March. The primary year round source of water feeding into the creeks, is from a series of
springs near the headwaters, that formed along the north-south geologic contact point between the resistant andesite
formation and the less resistant Dalles formation. Snowmelt influences on the creeks are related to seasonal
peakflows and to a much lesser degree to year round baseflows. Snowmelt does contribute to underground water
supplies and their replenishment. - .

The lands within Mile Creeks, are ceded lands from the Confederated Tribes of Warm Springs Indian Resefvation.
Mt. Hood National Forest manages the mid to high elevation mixed conifer forests in approximately 15 % of the
watershed, for multiple-use including timber harvest, recreation, fishing, hunting, maintaining wildlife and fish
species viability, and other commodity extraction and experiential pursuits. The Boy Scouts of America have a 637
acre inholding called Camp Baldwin, that includes Hanel| Lake , a small reservoir for recreational use on Wolf Run
irrigation ditch, located in the upper Eightmile subwatershed. Camp Baldwin is only part of a 1455 acre block of
privately owned in-holding , within the National Forest. Outside of the National Forest other large landowners within
the watershed include the City of Dufur and the Oregon Department of Fish and Wildlife, The only natural lake in the
watershed is Oval Lake located at the headwaters of Fret Creek, in the uppermost part of the Fifteenmile

subwatershed. The lake lies entirely inside the Badger Creek Wilderness.

The Bureau of Land Management (BLM) manages 600 acres of second-growth Ponderosa Pine/Oregon White Oak
and- shrub steppe/bunchgrass, primarily for timber harvest. Most of the BLM land lies within the Fivemile Creek
subwatershed. The rest of the mid-elevation, mixed conifer forest is privately owned. The majority of the eastern
two-thirds of the watershed is'lised for private dryland wheat production and rangeland. Pasture and other
agricultural crops are of secondary importance, and crop selection is dependent to a large degree on the availability of

water for irrigation,

The headwaters for Fivemile, Eightmile, and Fifteenmile Creeks originate, entirely or predominately, in Hood River
County. The rest of the watershed is in predominately rural, agriculturat Wasco County. Wasco County boasts 2
population of approximately 22,500 people (1990 census). The majority of people reside in the cities of The Dalles,
Dufur, and north Wasco County. There are numerous, small unincorporated communities dotting the countryside
within Mile Creeks Watershed (reference inside front cover). Residents of south Wasco County rely on farming and
ranching for their income. A few are still employed in the wood products industry, and a few more in various aspects
of tourism and recreation. The Mile Crecks Watershed provides a lot of the water needed for irrigation and livestock
use. Surface water rights from Fifteenmile Creek supplement the City of Dufur's predominantly groundwater water

supply.



Figure 1.1 Subwatersheds Mile Creeks Watershed
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A historic and bountiful salmon and steelhead fishery on the Columbia River made this area a mecca for American
Indian summer activity including subsistence fishing and extensive trade. Mile Creeks Watershed probably provided
sheltered winter village sites for American Indians. Streambanks and riparian areas provided habitat for a wide
varicty of game birds and animals. The upland areas, on what are now National Forest lands, were probably areas of
hunting and gathering. Maintenance of habitats to support edible mushrooms, gathering of medicinal plants, and
game animals was likely through the use of human-caused frequent low intensity ground fires.

[n 1843, the Barlow Road provided access to Mile Creeks Watershed for European Americans. By the late 1800's, the
lower Mile Creeks Watershed was settled. Prior to 1900, commercial fishing, livestock grazing, agriculture, and -
logging were well-established natural resource industries in the area. T
i t

- The eastern-most stock of wild, winter steelhead in the Columbia River Basin inhabit Mile Creeks Watershed. Winter
steethead and Pacific lamprey provided historical subsistence fisheries for members of the Confederated Tribes of
Warm Springs at Seufert Falls on Fifteenmile Creek near The Dalles (reference inside front cover). Both subsistence
and recreational fisheries for steelhead and lamprey have been closed to anglers since 1984 because of depressed fish
populations.

Perhaps the most significant agents of change on the lands below the National Forest portion of this watershed have
been timber harvest, livestock, agriculture, fire (suppression and frequency alterations), and floods. The eastern
portion of Miles Creeks watershed, in the Steppe strata, has a naturally high fire frequency regime. Records from
1916 to the present for the national forest portion of the watershed, indicate an average of two fire starts per.yedr. In
any given year it is not unusual for half of the fires within the watershed to be caused by lightning, and haif caused
by humans. e

As upland forests were harvested, roads constructed, and the lowlands grazed and converted to cropland, creeks
incised within former floodplains, annual peakflows increased and baseflows decreased. The results were extensive
streambank erosion during the 100 year storm events of 1964 and 1974. Flood damage and federal funding assistance
from the Soil Conservation Service prompted landowners to remove streambank vegetation and in-channel large
wood. Channelized creeks were isolated from their floodplains which resulted in increased flood power and
streambank erosion, decreased riparian area and water storage capacity, and further degradation of fish habitat.

Since the flood control efforts that followed the flood of 1974, riparian restoration efforts of State and County
agencies and local landowners have incrementally created a more complex stream structure and re-vegetated
streambanks. These efforts have resulted in improved water temperatures and habitat for fish, re-establishment of
wildlife in the riparian areas, and a decrease in streambank erosion on private lands.

Figures 1.2 and [.3 are included to reference the readers of this document as to where Mile Creeks is in relation to the
Mt. Hood National Forest and the provinces established within the Range of the Northern Spotted Owl. Figure 1.2
shows the reference to the provinces. Figure 1.3 shows the reference of the Mile Creeks Watershed in relation to other
watersheds within the National Forest.
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Figure 1.3. Mt. Hood National Forest - Watersheds
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ll. BENEFICIAL VALUES AND WATERSHED ISSUES

The beneficial values and issues of the Mile Creeks Watershed drive the watershed analysis process. They focus the
analysis on the important key questions so that efforts are concentrated on the processes and functions most directly
related to desired conditions.

A. Beneficial Values ' _ ) .

Beneficial values as defined for the Mile Creeks Watershed are those primary or unique values and human uses
toward which management expends resources. In this context, primary refers to those values which have higher
importance relative to other values, and unique refers to rareness of occurrence in the Hood subbasin. The following
beneficial values were identified:

*  Subsistence Fisheries: Members of the Confederated Tribes of the Warm Springs have subsistence fishing rights
to culturally important and unique stock of wild, winter steethead and Pacific lamprey ("ecls™). Consequently,
these fish are protected and managed as cultural resources under Warm Springs Tribal Code.

P

¢ Water Quality: Clear, clean water is of primary importance to the mynad of fish, macmmvertebrate amphfblan,
wildlife species, and humans dcpendent on-this resource. N

¢  Water Quantity: A continuous supply—of water is essential to the sustainability of fish and wildlife, irrigation,
municipal uses, and other social needs of humans in the Mile Creeks Watershed.

* Recreation and Experiential Values: The Mile Crecks Watershed is of primary importance as a recreation
destination, and provides a unique combination of natural resource settings for recreation and experiential
pursuits.

¢ Forest Commodities: A sustainable supply of sawtimber, pulpwood, posts, poles, houselogs, firewood,
mushrooms, and other wood and forest products are of primary economic and social importance to the people
associated with this watershed.

* Agriculture and Rangeland Resources: Dryland and irrigated crops, and livestock are of primary importance
to the lifestyles and economies for many people in the Mile Creeks Watershed.

* Biodiversity and Ecosystem Function: The position this watershed occupies on the Mt. Hood National Forest
and in the Hood Subbasin iandscape creates a unique combination of blodxvexsny miauonshxps and ecosystem
functions.

e Threatened, Endangered, Sensitlve, and Special Status Speciu (TES) The Federally Threetcncd and
Endangered, and Regionally Sensmve plant, animal, and fish species in the Mile Creeks Watershed are unique or
have declining populations at the Basm and Regional sca]es, and their contmued viability requires special
consideration at the watershed scale.

12



B. Issues

"Issues” refers to a topic, subject, category, or value which is registered by a person as something in which they have
a high level of interest, and is used synonymously with "concern” (Federal Agency Guide for Pilot Watershed
Analysis draft 1994). Identification of potential issues is the first step in the draft Federal Agency Guide Eight-step
Watershed Analysis process, and is used to focus the analyses on the issues of greatest concern in the watershed,
regardless of ownership.

Initial scoping of issues in the Mile Creeks Watershed involved the Eastside Mt. Hood National Forest Waters ,dgt
Analysis Team and Ranger District personnel, and interagency fisheries and wildlife biologists. As the watershiéd
analysis progressed the issues became more refined. The following issues describe the connection between the
beneficial values (i.e. what people are really interested in), and the altered processes and/or conditions that affect
those values. The following processes and functions have been altered in Mile Creeks and affect social and resource
values,

* Altered Hydrologic Regimes are changes in the timing, magnitude, and duration of peakflows and baseflows.
Increased peakflows result in increased flood stages and bedload movement, thereby increasing the sediment in a
stream, and consequently degrading fish habitat, lowering spawning success, and degrading water quality.
Lowered baseflows result in less water for summer fish habitat, increases in summer stream temperaturesyand
less water for irrigation and domestic uses. o

N
R A

*  Altered Water Quality involves changes in the physical, biological, and chemical composition of water. High
summer water temperatures and/or high sediment loads can be lethal to fishes and other aquatic dependent
wildlife. Sediment laden streams can be unsightly and distract from the recreation and experiential values of

water, and de-stabilize the stream network.

*  Altered Stream Geomorphology results in de-stabilized channel forms that are characterized by streambank
erosion, lateral widening of the channel, downcutting, isolation from the functional floodplain, magnified flood
effects, and increased sedimentation. These effects reduce the quality of aquatic habitats, instream productivity,
water quality, and ecosystem function. Consequently, fish production, riparian biodiversity, and the productivity
and function of the adjacent floodplain is reduced. .

¢ Altered Hillslope Processes involve soil erosion and compaction. Soil erosion and compaction reduces site
productivity, i.e. the ability to grow desired vegetation, and increases sediment supply and delivery to streams.
Reduced site productivity decreases the ability to provide sustainable forest, agricultural and rangeland
commodities, and recreation and experiential natural resource settings. In addition, wildlife habitat, biodiversity
and ecosystem function suffer. High or untimely levels of sediment delivery to streams can be lethal to fishes
and other aquatic dependent wildlife, decreases aquatic habitat capability, de-stabilizes stream networks, and
degrades water quality.

* Altered Riparian Ecosystem Function involves the function of riparian vegetation. Riparian vegetation
functions with the floodplain to moderate flood events, stabilize streambanks, provides streamshade to moderate
water temperatures, provides habitat and travel corridors for terrestrial wildlife and amphibians, supplies
terrestrial food sources such as leaves and terrestrial insects to the creeks, buffers sediment inputs, moderates
peak and baseflows, supplies large woody debris for macroinvertebrate and fish habitat, and provides nutrients
and substrate for instream productivity. Riparian ecosystems also provide highly sought settings for recreation
and experiential pursuits; simply put, people are attracted to water.

13
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Altered Distribution, Dispersal or Migration Patteras of Terrestrial, Riparian and Aquatic Species simply
means plant and animal species and populations may not occur where they once did, or are restricted in their
movement patterns, thereby reducing the population size over time. Maintaining species distribution, dispersal
and migration patterns is paramount in protecting the diversity of species and ecosystem function. Itis
particularly imiportant in improving the habitat of Threatened, Endangered, and Sensitive (TES), and special
status species.

Habitat Quality and Recovery for Threatened, Endangered, Sensitive, and Special Status Species (TES) is
important because of the role habitat plays in maintaining the distribution, future options, and viability of
inter-related plant and animal communities, biodiversity, and ecosystem health and function. TES and sbeci‘al
status species often occupy positions high on the food chain or have a low tolerance for environmentat chinge,
hence they can be indicators of ecosystem health. Recovery is therefore important because it may indicate a
healthy environment and complex, quality habitats. Recovery is also important because many people view the
protective measures provided to these species as inhibiting our ability to manage the Forest and non-forest lands
for the products desired by humans. '

Conservation of Special Habitats and Biodiversity ofien ties closely to habitat quality and recovery for TES,
and special status species because these species often occupy unique or limited habitats, and are indicators of
biodiversity and ecosystem function. There is also an intrinsic human value for special habitats, biodiversity,
TES, special status species, and the roles they play in the ecosystem.

. F
Altered Forest Composition, Structure, and Function is closely tied to all of the beneficial values In general,
plant succession in the higher elevation forests has continually been set back to early suctessional stagés in a
fragmented pattern due to timber harvest activities, while in the lower elevation forests, plant succession has been
advanced by the exclusion of fire from the ecosystem. Harvest openings and the effects on beneficial values
become the concern in the higher elevations, while the closing forest canopy in mature forests becomes the
concern in the lower elevations. The threats to forest ecosystem function in the higher elevation forests tends to
be related to changes in functions related to site specific activities, while the threat in the lower elevation forests
is from the increased potential for catastrophic fire. In either case, fish habitat, water quality and quantity
decrease, recreation and experientiat values decrease, forest commodity production decreases, biodiversity and
ecosystem function are lowered, and TES, and special status species may decrease as a result of altered forest
composition and structure.

Sustainability of Natural Resources to Meet Human Needs is the focus of discussion for recreational,
experiential, and commodity values. The demand for these human needs is increasing as population in the
greater Portland and surrounding areas increases. Conversely, the potential for negative interactions between
human activities and other natural resource values increases. Human needs are dependent on a variety of naturai
resources and recreational settings, so the issue on public land becomes one of integrating human values with
natural resource values to sustain the quality of resources and human needs over time.
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Ill. Key Questions and Answers

Key questions were developed to group related beneficial values and address common issues affecting those beneficial
values. This approach expedited examining interrelationships between different beneficial values, the issues affecting
those values, and facilitated synthesis between physical processes, terrestrial and aquatic ecosystem function, and
social expectations. Key questions were answered incorporating the following components:

* Stratification of the watershed in appropriate analysis units (i.e. subwatersheds or vegetative zones) % '

»

Identification of the processes, ecosystem functions, or social expectations of concern
*  Desired condition for the processes, ecosystem function, or social expectations of concern
+  Existing condition for the processes, ecosystem function, or social expectations of concern

* Comparison of existing condition to desired condition for the processes, ecosystem function, or social
expectations of concern

. . . R Y S
¢  Factors/structures and mechanisms/flows influencing the processes, ecosystem function, or social expectations of
concem . R

-

L

+ Consequence of the existing condition of the physical processes, ecosystem function, or social expectations of
concern with respect to beneficial values

»  Predicted future trends of the physical processes, ecosystem function, or social expectations of concern
Five Key Questions were developed and answered in this analysis.

1. What Are The Conditions And Processes Influencing Forest And Steppe Vegetation Today, And How Is
Ecosystemn Functioning Affected? : _

2. What Are The Processes And Functions That Are Allowing Or Preventing Hydrologic Processes, And Aquatic
And Riparian Ecosystems To Function Within The Range Of Natural Conditions?

3. What Are The Processes And Factors Allowing Or Preventing Terrestrial Connectivity And Migration Or
Dispersal Linkages?

4. What Are The Processes And Factors Allowing Or Preventing Biodiversity Of Wildlife And Plants Species To
Be Maintained Or Improved?

5. Which Processes And Factors May Be Allowing Or Limiting The Attainment Of Social Expectations?
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A. What Are The Conditions And Processes Influencing Forest And Steppe
Vegetation Today, And How Is Ecosystem Functioning Affected?

1. Plant Communities In The Watershed

Key Points
T
e  Vegetation conditions and attendant ecosystem functioning have been significantly altered in the dry gi'ghd
fir/Douglas-fir and shrub steppe strata of the watershed.

e Changes in the dry grand fir/Douglas-fir and shrub steppe strata are wel] outside the range of natural variability
and could lead to catastrophic fire, extirpation of native steelhead trout in the watershed, or both,

o  There are actions which can be taken to mitigate environmental effects which have occurred and to ameliorate
future deterioration.

Vegetation Overview: The Mile Creeks drainage is rich in variety of plants and diversity of habitats. Withfn its <
239,000-acre bounds, the watershed includes a number of forest and grassland communities from jts-headwaters in the
Cascades to its mouth near The Dalles Dam. Growing conditions created by the extremes of climate and terrain
support vegetation as different as the wet montane subalpine fir-mountain hemlock forests of the high country and the
sparse Columbia Basin bunchgrass communities of the arid lowlands.

Plant communities in the watershed directly reflect the steeply declining moisture gradient produced by the rain
shadow effect of the Cascades crest and Mt. Hood (Topic, 1988). From the near-treeline summit of 6525-foot
Lookout Mountain, the land falis east in a succession of east-west trending ridges to the Columbia River. In the
intervening 20 miles between Lookout Mountain and the town of Dufur, precipitation decreases with distance east
from nearly 100 inches on western ridges to less than 15 inches in Dufur. In the remainder of the watershed east of
Dufur, precipitation ranges from 12 to 15 inches. Within this semi-arid environment grow the grasses and shrubs of
the steppe plant community.

Moisture, and more specifically the amount of water available to plants during the growing season, is fundamental to
the pattern of vegetation development in the watershed. But water that is actually available to plants is strongly
influenced by slope aspect and the inherent water-holding ability of the soil. It is the interaction between aspect and
soil locally which determines water availability to plants at any given precipitation level. Therefore, aspect and soil
in combination are as important to determining the kind of plant community which exists as is the amount of rainfall
received.

Fire, too, has been critical to shaping the composition and character of plant communities in the watershed. Dry, hot
summers with little rain provides an annual window for burning conditions to develop. Fire is an endemic factor that
had much influence in shaping the form and pattern of vegetation. Both nature (lightning) and humans ignited fires,
burning much of the watershed at 5 to 30 year intervals. Several of the plant communities described below achieve
their greatest stability and resilience in the presence of low intensity but frequent fires. Second only to water
availability, fire has played a major role in shaping low clevation forests and adjacent grasslands within the watershed

16



Today s property ownership pattern has been largely determined by the suitability of the land for growing crops or
raising livestock. Grasslands and woods that could be farmed were homesteaded by the pioneers seeking a new life in
the West. Consequently, most land in the watershed, about 85 percent (200,000 acres), is privately owned. Much of
this property is held by individual owners in farm-size parcels. However, some lands (forested land in pamcular) are
held by private foundations and corporate interests.

The majority of private land is dedicated to production of crops and livestock. Dryland grain farming dominates
agricultural land use. Wheat, barley and rappelled (canola) are the principle crops raised. Irrigated crops, pastures
and orchards, however, are also a part of total agricultural use in the watershed. :

T
Approximately 30 percent (72,000 acres) of the drainage is forested; roughly half of this acreage is in private .§-
ownership and half is in public (Federal) ownership. Most all public land in the Mile Creeks watershed is included
within the Mt. Hood National Forest (approximately 38,000 acres). However, scattered tracts of forest land east of
the national forest boundary (totaling approximately 600 acres) are administered by the USDI Bureau of Land ,
Management. The Rocky Mountain Elk Foundation (RMEF) owns several thousand acres of forest land adjacent to
the national forest boundary. The large but disjunct parcels forming RMEF's holdings were recently acquired from
Mountain Fir Lumber Company. Mountain Fir was a logging and milling operation based in Maupin, Oregon-that
went out of business in 1991. Nearly all of the property acquired by RMEF is cutover. Through mutual agreement,
ongoing stewardship of RMEF lands is undertaken by the Oregon Department of Fish and Wildlife.

Partial cutting has ong been used to harvest trees from watershed forests. Logging of individual trees dates bdck to at
least the 1880's on lands that now comprise national forest. This cutting occurred in many forms including
high-grading, salvage, thinning and sanitation harvests. The total acreage to date, 1dennfymg areas where at least
some trees were cut, is undetermined due to the span of years within which logging accurréd. It is a reasonable to
estimate, though, that somewhat more than 50 percent of all acres covered in mid or late seral forest have received at
least one and often many partial cut entries over the years. Even areas that today appear at first to be untouched, such
as portions of upper Fifteenmile Creek, have been selectively logged in the past.

Within the Mt. Hood National Forest, harvests made to regenerate new forests have occurred on less than 20 percent
of total public acres. Clearcutting was the method used most extensively but shelterwood cutting has been employed
more in recent years. Several hundred acres remain inadequately stocked with desired conifers. Understocked
plantations occur primarily on southern exposures where moisture stress, vegetative competition and gophers have
thwarted multiple efforts at reforestation.

How Vegetation was Categorized: To evaluate past and current conditions of native plant communities, vegetation
within the watershed was partitioned into distinct groups, or strata, for the purpose of understanding conditions and
processes across the landscape. Each stratification includes plant communities having similar characteristics,
responses to disturbance and roles in ecosystem function. Vegetative communities having characteristics in common
were assembled into a stratum and named.

The names applied to the each stratum are based on what is termed "potential vegetation.” As a method for
classifying plant communities, potential vegetation disregards current successional stage and also does not consider
whether native vegetation has been replaced with cultivated plants. Areas are instead defined by the climax
vegetation which would flourish in the area in the absence of disturbance. The premise of potential vegetation is that
only one climax vegetation community would eventually develop in a given locality; thus, climax vegetation defines a
unique grouping of plant species which re-occur on the landscape within particular environmental tolerances.

Knowing the climax plant community adapted to a particular site provides a way to understand environmental
conditions. Classification, then, is not confounded by seral vegetation which represents an intermediate plant
development stage that is transient in the progression of a forest or grassland toward climax. Moreover, quite
different existing seral conditions, such as an old bumn area, logged land or a wheatfield, can be categorized
appropriately.
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Potential vegetation is described and named after the diagnostic or dominate plants in the tree, shrub or herb Iéyers of
climax communities. Vegetation at climax represents the ultimate expression and mixture of plants that an area will
support indefinitely, in the absence of disturbance. Climax communities, to the extent they develop fully, are
relatively stable groupings of plant species capable of self-perpetuation. Therefore, while climax communities may
only develop fully on occasion and may never actually be present in a givenlocality, they do provide a way to
compare land productivity and ecosystem processes. <

Potential vegetation series names are used to describe vegetation stratifications below. In-depth descriptions of
potential vegetation (except steppe) are available in the several plant association and management guides available for
the Mt, Hood National Forest. . _ X ¢
Stratification of Vegetation: Within Mile Creeks watershed are forest communities representing all 7 potential
vegetation series found on the Mt. Hood National Forest. Four series, subalpine fir-mountain hemlock, grand fir,
Douglas-fir and ponderosa pine-Oregon white oak capably classify nearly all forested plant associations within the .
watershed. The other 3 series, Pacific silver fir, western hemlock and western redcedar, are minor in extent and
distribution and/or occur only in special environmental settings, such as areas near streams or springs. Consequently,
these 3 series are not included in naming the vegetation strata of the drainage. Nonetheless, for the purpose of
understanding how these minor series fit in the context of the major Mile Creeks forest strata, they are categorized as
follows: forests of the Pacific silver fir series are included within the subalpine fir-mountain hemlock stratum and
forest of the western hemlock/western redcedar series are included within the moist grand ﬁr stratum. 7

,
The grassland/shrubland steppe comprising the majority of the Mile Creeks watershed represents a number of
potential vegetation communities. Two native grass communities which have been class:f ed generally in the
watershed are bluebunch wheatgrass-Idaho fescue-Sandberg bluegrass canyon grassland and Idaho fescue-junegrass
canyon grassland. The steppe classification used for this discussion does not attempt to differentiate between
shrubland and grassland nor to separate one grassland community from another. :

Using 4 potential forest vegetation series then, plus the non-forested steppe plant community, 5 stratifications were
created to characterize major plant communities in the watershed. Each stratum represents a grouping of plant

- associations which are similar in resources use, response to management, natural disturbance pattern, predommate
trees and habitat features. The 5 strata for Mile Creeks are:

Subalpine fir-Mountain Hemlock Forest

Moist Grand Fir Forest

Dty Grand Fir/Douglas-fir Forest

Ponderosa Pine-Oregon White Oak Forest and Oregon White Oak Woodlands/Savannahs
Steppe (grasslands/shrublands)

For a conceptual picture of how these vegetation strata drape across the entire watershed, refer to Figure ITL.A.1. This
map is a schematic representation and is not intended to convey the complexity with which plant communities
actually fit together. Rather, the map is meant only to show the relative position and area of each stratum with regard
to one another and the watershed as a whole.

Figure II1.A.2. on the other hand, is an example of the complexity with which the strata might actually blend together.
The map displayed includes all national forest lands in the watershed plus a selected portion of private land adjacent
to the Mt. Hood. As with the previous figure, this map is meant to be illustrative only. Spatial boundaries shown
were defined using existing vegetation data to speculate on how potential vegetation communities might appear in
response to elevation, aspect, moisture and soil. The map would not, however, be accurate for use in locating
potential vegetation boundaries in the field.
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Figure [[1 A.1. Vegetative Strata Within Mile Creeks Watershed (Conceptual)
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Figure Ill.A.2. Vegetative Strata Within Mile Creeks Upper Watershed
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Comparison Between Current and Past Vegetation Conditions: To see the way in which forests have changed, a
point in time with which to make comparisons is needed. The date selected is intended to identify a time before
present when forests and their renewal were dominated by natural forces acting upon and within them. This is not to
say that the date chosen would separate from the present a time when only nature influenced forests. To discover
what forests were like before the influence of people might require going back in time 10,000 years or more. This, of
course, would not be useful as there is little known of forests that grew that long ago. So it must be accepted that
prior to the reference date humans did influence forests, especially with regard to setting fires.

There is a point, however, when human influence was limited to altering the timing or increasing the frequency of
fire. Native peoples removed little from forests and grasslands and did not change their character, structure or
ecosystem functioning, except with fire. In contrast, forests in more recent times have been shaped by remova.of
products such as timber, forage and water. At the same time, great success has been realized in controlling na?ﬁ:al
forces damaging to resources and improvements.

The period of time to consider in marking the onset of the modern era is the latter two-thirds of the nineteenth
century. Before 1840, American Indians were nearly the only inhabitants of the Mile Creeks area. European diseases
had spread across the continent killing large numbers of Indian people, so populations were likely much reduced. But
even greater changes were to come with the immigration of a new people to this land. In 1843, the Barlow road (a
fork of the Oregon Trail) was completed. Although most white immigrants were headed to the Willamette Valley,
some settled on the east side of the mountains in the vicinity of Barlow Road.

In 1855, the various tribes of middle Oregon signed a treaty ceding most of their ancestral lands to the United States.
In exchange for the area ceded, a portion of their homeland was permanently reserved for their exeliisive use. Within
a short time after the treaty agreement, American Indians abandoned their traditional way-ef life in the Mile Creeks
area.

European settlement continued until, by 1870, much of the best agricultural land had been claimed. With settlement
came the desire to develop communities and improve living conditions on the frontier. The rapidity of change
accelerated and increased demands on local resources. Timber was cut for fuel and buildings, livestock was grazed,
land was plowed to grow crops and water was diverted for irrigation. At the same time, existing land conditions
began to be recorded in written documents. Landline surveys, property records and letters described the vegetation
that existed.

This period of transition between eras, which peaked in the 1860's and 1870's, is a useful benchmark for separating
nature-dominated forest renewal from human-dominated forest renewal. The coming of concerted resources
exploitation and the availability of written records describing those resources coincided about 1870. It is because
1870 marks a turning point in settlement and land development that this date is selected to separate present day forests
from forests of the past.

2. Current, Past And Future Conditions Of Native Vegethtion

In this section, current, past and future conditions relating to each vegetation stratum are described. Also reported is
information regarding disturbance agents, effects of past actions on today's productivity, changes in ecosystem
functioning and thoughts on future trends. Some information is to one degree or another speculative and preliminary.

Land area estimates given for each stratum were derived by subjectively proporticning total watershed acres among
all 5 vegetation strata. No actual measurements were made. The percentages and acreages given are intended to be
relative only. Therefore, acreages should be used with caution as they are subject to inaccuracy.
Restoration/rehabilitation recommendations are described in Chapter V.
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a. Subalpine Fir-Mountain Hemlock Forests

This vegetation zone covers approximately 7 percent (5000 acres) of forested land in the watershed. For the -
watershed as a whole, 2 percent of total acres is subalpine fir-mountain hemlock forests. All of this stratum is within
the Mt. Hood National Forest.

These forests cover the highest terrain, typically above 4500 feet, in the southwest corner of the watershed near
Lookout Mountain. The subapline fir-mountain hemiock zone may extend as low as 4300 feet in Fifteenmile Creek
on north aspects. This vegetation zone does not extend far north of Road 44. Much of this forest stratum lies' withiin
the Badger Creek Wilderness. 8

Winters are wet with annual precipitation ranging between 65 and 100 inches. Much of this accumulates as snowpack
3 to 15 feet deep. Summers are relatively dry with occasional frosts. Cold, well-drained soils and a snow-free period
of only 4 to 5 months results in short growing seasons and slow plant growth in these forests.

Current Conditions: A widely variable assemblage of trees occurs in this stratum. Mountain hemlock (Tsuga
mertensiang) and subalpine fir (4bies lasiocarpa) are the most common tree species here. Engelmann spruce (Picea
engelmannii), western larch (Larix occidentalis), and westemn white pine (Pinus monticoia) appear as long-lived seral
trees. Lodgepole pine (Pinus contorta) is a common early seral species, often growing in association with western
larch, that is generally most abundant in areas which burned less than 100 years ago. Grand fir (4bies grandt;),
Douglas-fir (Pseudotsuga menziesii), Pacific silver fir (4bies amabilis), and ponderosa pine (Pinus ponderosa) are not
common, but are not considered rare. Whitebark pine (Pinus albicaulis), western redceda;,(ﬂm;a plicata) and noble
fir {(4bies procera) are incidental species restricted to microsites or are very limited in distribution. Tree species
diversity is highest in mid-seral forests and decreases through time toward climax. Extended fire return intervals
allows near-climax plant communities to develop readily.

Many of the stands dominated by lodgepole pine and western larch originated from a fire which burned in 1898. The
lodgepole pine component of these stand is in places beginning to deteriorate as trees approach 100 years of age.
Stand breakup is not very advanced at this time, except in pockets, but the trend in deterioration will become more
pronounced over the next 10 to 30 years. In areas where fire burned particularly hot, such as in the vicinity of
Eightmile and Marion Points, lodgepole pine often comprises over 75 percent of the overstory.

The area above 5800 feet on Lookout Mountain is composéd of late seral stands of large mountain hemlock -
intermixed with subalpine fir. Along exposed ridgeline precipices of the summit-area, whitebark pines grow in
scattered thickets. These krummholtz {e.g., "stunted or crooked wood™) pines are typically restricted to open areas
where wind, rocky soils or both make growing conditions too harsh for other trees. Whitebark pines are confined on
the Mt. Hood National Forest to just a handful of high peaks, most notably the cone of Mt. Hood itself.

In natural old-age stands, understory tree regeneration consists of true firs and mountain hemlock with occasibnai
Engelmann spruce. Where larger canopy gaps have formed, sufficient light is provided to allow some of the earlier
seral species, such as western larch and Douglas-fir, to reproduce. Generally, this latter case is limited in extent.

Beargrass and huckleberries dominate understory vegetation within this stratum, although huckleberries are much
more common than beargrass. Forbs present include species that indicate cool or cold and dry conditions, such as elk
sedge and smooth woodrush. Often, though, the understory contains little in the way of forbs. Even when forbs are
present, species diversity tends to be low compared to lower elevation vegetation zones. Areas where canopy closure
exceeds 60 percent may have almost no understory vegetation.

Standing dead trees are refatively common in undisturbed forest but often do not remain standing for more than a
decade or 2. Snag numbers have generally increased in recent years within Badger Creek Wildemess due to tree
killing by a combination of drought, insects and disease. Outside the wilderness, saivage harvests conducted before
1990 have generally reduced the number of large snags significantly,
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Large standing dead trees in these forests are often "buckskin" (i.e., without bark and most branches) true firs,
hemlocks and western white pines. Deterioration of branches and tops occurs relatively rapidly as moisture and rot
works on these decay-prone trees. Down woody detritus of small diameter is usually abundant, owing to slowed
decay rates in these cool forests. Much of the available nutrient capital of subalpine fir-mountain hemlock forests is
stored in soil surface organic matter. o

Plantations of young growth in this stratum are typically well stocked and developing without difficulty. In
reforesting logged areas, the tree species most often planted have been western larch, Douglas-fir and lodgepole pine.
Units were restocked with at least 2 and sometimes all 3 trees. Many plantations now contain ponderosa pine, true
firs, and scattered western white pine which voluntarily seeded in from adjacent forest. "

Bottle Prairie and the 2 main openings of Eightmile Meadows are the only 3 high elevation meadows named within
the watershed. Eightmile Meadows tends to be dry, with new and old streambeds crossing the meadows. Bottle
Prairie tends to be wet year-round. Numerous small, unnamed meadows lie within Badger Creek Wilderness. A
boggy area lies along the middle reaches of Fret Creek. In this area, trees are restricted to drier, raised soil
hummocks. Rock outcroppings and jumbles are characteristic of ridgeline and headwall areas, particuiarly in
Fifteenmile Creek.

Disturbance Agents and Processes: Subalpine fir-mountain hemlock forests are influenced today by insects,
disease, wind, snow, timber harvest and fire. Of these disturbance agents, all but fire are playing a role currently.

: . :
Fire is an important agent of stand renewal but is not a process important to stand differentiation or development. The
mean fire return interval is estimated to exceed 100 years and probably exceeds 250 years formuch 6f the stratum.
However, fires of small size and low intensity may on occasion be ignited. These rather ‘S’low-moving burns serve to
Create canopy gaps through torching, spotting and lethal underbuming activity. No fires have occurred in the recent
past.

Wind and snow are the principle abiotic forces now acting on these upper elevation forests. Trees of the subalpine
fir-mountain hemlock zone are well-adapted to extremes of storms and are not readily damaged. Only individual
trees tend to topple in any given area and extensive areas of biowdown or.snow breakage are rare. No such areas
exist at present. Wind and snow do, however, bring continual if gradual changes to these forests over time. Wind is
most likely to knock over trees under 2 conditions. Trees which have lost a significant portion of their roots to
disease are susceptible to blowdown at any time of year. In winter, blowdown tends to occur when high winds and
saturated but unfrozen soils combine to dislodge shallow-rooted trees. 'Individual trees along main ridges and
plateaus are at greatest risk in this circumstance. Yet, even where forests are highly exposed, only single trees are
typicaily uprooted and not entire stands. Snow tends to break the thin spindly trees, usually small in diameter,
throughout stands of this zone.

Within the Badger Creek Wilderness, an outbreak of western spruce budworm (Chorirtoneu}'a occidentalis) has
recently caused increased though scattered mortality in true firs. Other trees seem to be in relatively good health for
these later successional stands,

Subalpine fir, Engelmann spruce, Douglas-fir, and grand fir are the primary hosts of the budworm, an insect native to
the Pacific Northwest. Starting in the early 1980's, a cycle of budworm population buildup began in the watershed.
By the mid 1980's, budworm populations were abnormally high, particularly in Fifteenmile Creek. Population
numbers seemingly peaked twice within the watershed, once in 1986 and then again in 1991. Since 1992, budworm
numbers have declined steadily and little activity was noted during summer 1994,

Spruce budworm shows little preference for weakened individual trees. Feeding is more influenced by condition of
the foliage and by its position on the tree. Trees can withstand a great deal of budworm feeding without being
seriously affected. However, if sustained defoliation over several seasons destroys a high proportion of needles, the
tree may die directly or succumb to secondary agents (Furniss, 1977). Extended budworm feeding over the better part
of a decade has contributed substantially to new mortality in the watershed, either directly or by making trees

susceptible to bark beetles.
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Bark beetles (Dendroctunus spp., Pseudohylesinus spp., and Ips spp.) are seldom directly responsible for tree killing
in subalpine fir-mountain hemlock forests. Beetles are typically attracted to trees weakened by other agents, though
they may in fact be the proximal cause of tree death. Seldom do they kill trees of normal vigor in these forests. The
principle role of beetles here as elsewhere in the drainage is to introduce decay fungi to the sapwood of dead trees,
thus initiating the decay process.

Three root diseases, Laminated root rot (Phellinus weirii), armillaria root disease (Armillaria ostoyea) and annosus
root rot (Heterobaidion annosum) are native parasitic fungi that are a common and endemic agent of change in Lhese
forests. Every species of conifer growing in these forests is host to at least one of the root decays. Mortality can be
caused directly or in unison with bark beetles, wind or other secondary agents. Root rots tend to be localized with
tree killing noticeable as individual pockets. Spread from tree to tree occurs only slowly as the disease moves across
roots in contact with one another. As mortality occurs in the gradually expanding disease center, a canopy gap is -
created (Scharpf, 1993).

Root rots continue living in host roots even after the host tree's death; thus, they are said to be persistent on the site.
The dead roots underground harbor the fungus which can then infect living trees whose roots grow into contact with
the innoculum. Thus, these diseases play a recurrent role in stand canopy gap formation with renewal of each
generation of forest.

Two human-induced disturbance processes are acting on the subalpine fir-mountain hemlock zone outside "thefBadgér
Creek Wilderness--timber harvest and roading. Since the mid-1970s timber harvest has created openings af a
different size and shape that the natural processes listed above would have created. Reforestation has resuited in
different species compositions within the units than the natural processes likely would have promoted initially. Roads
have created permanent, linear openings where none existed before,

Harvesting outside the wilderness has emphasized regeneration cutting more than intermediate treatments. Some
partial cutting has occurred, however. In the 1960's and early 1970's sanitation logging of western white pine
occurred due to fears of white pine blister rust. Reforestation efforts have emphasized western larch, Douglas-fir and
lodgepole pine. Many plantations also contain ponderosa pine, true firs, and scattered western white pine from
natural seeding.

In the past, general stand detérioration would ultimately lead to a large fire that would start the successional process
over again. In this zone, a reburn 20-50 years after the initial fire is likely. The reburn would reduce fuel loadings
created by falling snags from the initial fire and allow a new, relatively "fire proof” stand to begin.

The Forest Today Compared With Pre-1870 Forest: Little information is available on what the subalpine
fir-mountain hemlock zone looked like prior to 1870. However, it seems reasonable to speculate that existing
vegetative composition, structure and ecosystem functioning is likely changed little from forests existing prior to
European settlement. Seral stage and individual stand conditions are thought to be inside the natural range of

variability.

Effects on Present Productivity and Ecosystem Function: Human-induced changes in this zone are primarily the
result of harvesting and roads. Regeneration cutting completed thus far has been done on a small scale and is limited
in extent. Where clearcutting has occurred, especially in units logged prior to 1988, harvesting methods coupled with
fuels treatment often created openings deficient in snags, downed logs, and duff.

Trees well adapted to low nutrient levels, high levels of sun, and wide daily fluctuations in surface soil temperature
have a competitive advantage in these units over species that need higher nutrient levels, less sun, and less daily
fluctuations in temperature. One result of these past harvests may have been to artificially prolong the grass-forb
stage of succession while also altering somewhat early seral tree compositions. Units harvested after 1988 contain
higher levels of snags, downed logs, and duff but are still nutrient- and microsite-poor compared to similar openings
created by the natural processes.
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Desired Vegetation Conditions and Trends for the Future: Virtually ali the subalpine fir-mountain hemlock
forests in the watershed are included within Late-successional Reserve and the Badger Creek Wildemess. To
implement the intent, then, of these allocations would be to minimize human interference with ecosystem processes
affecting forest growth and renewal (ROD). The desirgd condition is for the stands in this zone to develop, respond
and be replaced in ways which include or mimic naturally occurring processes. Scenery, recreation, wildlife habitat
and hydrologic functioning are values which will be most benefited.

Mid and late seral stands, as they now exist in Wilderness, are suitable examples of forest composition, structure and
function for adjacent LSR. Generally, it would be forests in these successional stages which would be most abundant
and persistent on the landscape. . 'y
The 10 to 50-year outlook for the forests of the subalpine fir-mountain hemlock zone is one of static or hnprov?ng
conditions relative to the stability, resilience and processes found in pre-settlement forests. Changes brought recently
to these stands by the work of people have not been great. Slow growth and development of these stands and limited
human intervention has meant that there will not be great difficulty in repairing those changes which have occurred.”

The trend long-term, however, may be one of declining conditions and forest health as current mid and late seral
stands age. Continued suppression of all fires would eventually lead to changed tree species composition and a
decline in forest complexity. Whitebark pine would likely become a vestigial part of the flora. Endemic occurrences
of insects and disease may become excessively destructive. There is time to plan, and planning will be needed to
manage for controlled stand-replacing events. - r

b. Moist Grand Fir Forests s o

Approximately 18 percent (13,000 acres) of forested land in the watershed, or 5 percent of total drainage acres, is in
this grouping. Nearly all of this stratum occurs on national forest, although some of these forests are present on
private land along streams.

These forests typically are found at elevations between 2200 and 4800 feet. Annual precipitation ranges between 30
and 95 inches. Much of this accumulates as snowpack 2 to 6 feet deep. Summiers are relatively dry.

Current Conditions: Forests in this stratum are often referred to as "mixed conifer” because of the variety of tree
species found within and among stands. Typically, forests included in the moist grand fir type grow in sheltered,
cooler locations such as on gentle slopes of upper elevations, the lower slopes of narrow canyons, on northern and
eastern aspects or along streams. Douglas-fir, lodgepole pine, western larch, western white pine and ponderosa pine
are the primary seral conifers found here. Grand fir is the predominate climax tree in these forests. Other tolerant
associates growing in these stands are Engelmann spruce, western redcedar and western hemlock ( Tsuga
heterophylla). Locally, mountain hemlock, noble fir, Pacific silver fir, subalpine fir and Pacific yew (Taxus
brevifolia) appear where conditions favor them. Tree species diversity diminishes through time in this stratum as
early seral trees die and are replaced by a relatively few shade tolerant species.

A diverse and fairly extensive understory characterizes moist grand fir forests. Vine or Rocky Mountain maple,
snowberry, oceanspray, California hazel, baldhip rose, Oregon boxwood, big huckleberry, little prince's pine and
dwarf Oregongrape are common shrub layer constituents. Forbs present may include vanillaleaf, star-flower,
sidebells pyrola, anemones, wopds strawberry and queencup beadlily. In forests on the wetter end of the scale, forbs
tend to dominate understory flora, many times forming extensive forest floor carpets diverse in species. The grand fir
forests on the dry end of this grouping tend toward shrub dominance.
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These mid-elevation forests often provide good habitat for wildlife. Wildlife values are high because of the mix of
habitat features found in these forests that include: 1) thermal protection afforded by dense canopies 2), multiple
canopy layers 3), variety of trees, shrubs and forbs 4), frequency with which stands are near or adjacent to stréams

and 5) generally good site productivity which supports large trees. Also, quality forage/browse is often present as part
of the transitory range made available following timber harvest. It is in the old age stands of these forests where
spotted owls, pileated woodpeckers and other late-successional forest associates most often find habitat suitable for
feeding, shelter and reproduction.

Forests in this stratum can be characterized as the "wood basket” of this watershed. Trees grow well and productmty
is relatively high. Logging and renewal of forest stands has been an ongoing and primary extractive activity sq;ce ‘the
1960's.

In addition to clearcuts and sheiterwood harvests used to régencrate stands, considerable salvage and sanitation has
occurred within mature forests over the years. Most selective cutting done over the past 3 decades was applied on
gentle terrain where tractors could be used. The largest dead, defective and at-risk trees were targeted for removal to
achieve several management objectives including: 1), wood volume recovery from dead trees or blowdown 2), fire
hazard reduction and 3), removal of white pines anticipated to die from blister rust infection.

The consequence of this logging is that Douglas-fir, western larch, ponderosa pine and white pine snags greater than
20 inches diameter at breast height may be infrequent on gentle ground within these forests. Larger snags which are
present may be recently dead grand fir, a species of limited value and persistence for cavnty nestmg wuldhfe .

Disturbance Agents and Processes: Spruce budworm, bark beetles and the root dlseaseg,descnbed for the lower
subalpine fir-mountain hemlock are important disturbance agents in these forests as well. The recent outbreak cycle
of budworm feeding seen in upper elevation forests occurred in this zone, producing a similar pattern of scattered tree
mortality and top-kill. Root diseases are the prevalent process creating openings in moist grand fir forests. Bark
beetles can play a significant role killing trees stressed by infestations of budworm and a number of diseases.

Dwarf mistletoes (Arceuthobium spp.) are native plant parasites that are often found on Douglas-fir, grand fir,
lodgepole pine, and western larch in this stratum. To a lesser degree, ponderosa pine, subalpine fir, western white
pine, and mountain hemlock are hosts to mistletoes also. Of these species, dwarf mistletoe infections are heaviest on
Douglas-fir and grand fir. Mistletoes are often important precursors to cavity formation in live and dead trees,
benefiting a number of cavity-dwelling wildlife. “Witch's brooms," the thickened and wildly branched limbs formed
from at infection sites, are prone to breakage by snow loads or high winds. Cavities form in live and dead trees when,
as a result of the exposed wound left at the site of the broken branch, decay fungi gain entry to the bole.

White pine blister rust {Cronartium ribicola), a disease introduced from Eurasia, has been active in the watershed
since at least the 1920's. It is a disease deadly to both whitebark and western white pines in areas where alternate host
plants, goosbeberries and currants (Ribes spp.), are found (Scharpf, 1933). Both shrubs occur in Mile Creeks forests.

While top-killing and mortality in white pines are common in this stratum, as well as adjacent forests where white
pine is present, the disease has not been unduly destructive. The virulence of the fungus appears subdued in Mile
Creeks, probably owing to the overall dryer climate of the drainage. Airborne spores disseminated from the alternate
host need high humidity to remain infectious. Springtime spore dispersal and the near 100 percent humidity favorable
to infection do not often seem to coincide. Blister rust infection in whitebark pines (within the higher subalpme fir-
mountain hemlock stratum) is thought to be minor or non-existent.

Fire has in the past been the primary process of stand renewal within moist grand fir forests. As these stands age
toward climax, heavy fuel loadings produced by these productive stands and canopy layering provides a lethal
mixture of conditions for carrying fire to the crowns. Under severe burning conditions brought about by prolonged
drought or high winds, high intensity fires can burn large acreages. Stand-replacing crown fire is the most typical
burn behavior occurring. Evidence of former hot burns is often visible in the composition of postfire stands.
Lodgepole pine in pure stands or mixed with western larch commonly occur where fires burned hotly.

26



The Forest Today Compared With Pre-1870 Forest These forests are within the natural range of variability but are
nearing a point where stand conditions exceed pre-settlement environmental tolerances. Before the era of fire
suppression, medium to high-intensity fire would burn in these forests periodically. The return interval is estimated to
be in the range of 70 to 300 years. The patchwork mosaic of vegetation that resulted between burned and unburned
areas served to attenuate fire behavior during the next burning cycle, owing to differences in fuel, stand structure,
stem density and stand age.

The change developing in today's forests is the growing uniformity in vegetation and fuels over large areas. Only
plantations provide a contrast to other forest stands. Succession is increasing canopy layering and providing a -
pathway for fire to reach tree crowns. Combined with the infestations of disease and insects, whose depredations add
fuel and aid canopy drying, fires are likely to burn hotter and do greater damage fo the site. ae

Effects on Present Productivity and Ecosystem Function: The functioning and productivity of moist grand fir
forests has been altered, although modestly. Reduced structural complexity and diversity in these forests is probably
the area of greatest concern. Logging, roads and introduction of white pine blister rust have changed the arrangement
and amounts of snags and down wood in many stands while also reducing numbers of seral tree species in older
forests. In addition, detrimental soil compaction is common where tractor yarding, machine slash piling or both were
used to harvest timber (refer to Appendix B for more information). The cumulative effect of these changes is
uncertain. Clearly, though, some harm has come to wildlife habitat and fish habitat due to reductions in large snags,
down wood and old age white pine. Long-term site productivity may be impaired, too, in areas where tractor yarding
and machine piling have taken place. = Y

Moist grand fir forests have in the past often served as fuelbreaks to low intensity ground fires b&fﬂ’iﬁg to them from
drier adjacent forests. Surface fires reaching moist grand fir forest may have burned a shrt distance into the stand
but then tended to die out in moist duff. Conditions which served to support this former pattern have been disrupted
today, however. While the structural conditions in moist grand fir forests have not changed greatly, the burning
characteristics of dry grand fir/Douglas-fir forests are much more severe.

Desired Vegetation Conditions and Trends for the Future: Moist grand fir forests are naturally diverse and
complex in structure, composition and function. They are host to a variety of wildlife, fishes, insects, and diseases.
These forests are located to provide key positional and ecosystem linkages between high and low elevations as well as
between eastside Cascades and westside Cascades vegetation, '

The desired condition for these forests is to maintain and promulgate structural features which support individual
stand diversity and key linkages. Snags and down wood are important components in stands of all ages; retention
should provide for habitat and nutrient cycling processes. Canopy layering should be featured in mid and late seral
stands.

Across the landscape, moist grand fir forests should be managed to mimic patterns historicaily generated by medium
and high intensity fires. Typically, this would create larger disturbance patch sizes than those present today. Where
young existing plantations exist, outside Late-successional Reserves and Riparian Reserves, units could be aggregated
to enlarge early seral forest. '

Short and long term, with implementation of the ROD standards and guidelines, the composition, structure and
function of these forests is expected to improve. Greatest gains will occur within the first 3 decades as snags and
down wood are recruited from current mid and late seral stands. Continuation of an improving trend from that point
will depend on management ability to renew these forests in a way which replicates their former fire history.

< Dry Grand Fir/Douglas-fir Forest
Approximately 45 percent (32,400 acres) of forested land within the watershed is in this grouping. At 14 percent of
the total watershed area, this stratum is by far the largest forest community in Mile Creeks. The majority of this forest

lies within the national forest, but a substantial portion is found on northern aspects well east on private land.
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These forests typically are found at elevations between 2100 and 4600 feet. Annual precipitation ranges between 23
and 90 inches. Though incident moisture for some stands nearly matches the highest precipitation levels occurring in
the watershed, local soil and physiographic charactenstlcs strongly influence effective moisture content during the
growing season (Topik, 1988).

Current Conditions: Mature stands in this stratum are dominated by Douglas-fir and grand fir overstories with
scattered ponderosa pine. Stands are generally over-stocked and have a continuous canopy of conifers. Typically,
ponderosa pine becomes less dominant as moisture and elevation increase while grand fir shows the opposite
relationship.

Where present, large overstory ponderosa pines are usually the oldest trees in the stand. Ages for dominant pihies and
occasional old-growth Douglas-firs usually range between 150 and 250 years. Trees of co-dominant or intermediate
crown status are typically 80 to 100 years old. Seedlings and saplings comprise a common, sometimes abundant,
understory tree layer consisting almost exclusively of either Douglas-fir or grand fir. -

Oregon white oak, lodgepole pine and western larch are locally common stand associates. Westemn white pine,
Engelmann spruce and western hemlock occur in low numbers at the moister fringe of these forests. Tree diversity
increases with age.

Dry site shrubs, forbs and grasses dominate the understory of this stratum. Where present, typical shrub specjes of .
these forests include snowberry, serviceberry, oceanspray, California Hazel, tall Oregongrape, baldhip rose and °
Rocky Mountain maple. Grasses are sparse but elk sedge, wcstcm fescue or both are found nearly-everywhere in
these forests, ' g
Disturbance Agents and Processes: Dwarf mistletoe infects a high proportion of Douglas-fir, grand fir and other
conifers in this stratum, likely owing to simpler host tree composition in most stands. Infestation within the tree,
characterized by "witch's brooms, is usually most pronounced on the lowest live limbs, less evident in middle
branches and nearly absent in the upper-third tree crown. Benefits to cavity habitat as described for moist grand fir
apply equally as well to this stratum. Here, however, the generally high incidence of mistletoe infection has an added
role in promoting fire spread and increasing burn intensity, Fine twigs cast from trees infected with mistletoe and the
thickened foliage of the brooms themselves aid in carrying fire into the crowns.

Spruce budworm and the root diseases described for moist grand fir are important disturbance agents in these forests
as well. The recent outbreak ¢ycle of budworm feeding seen in upper elevation forests occurred in this zone,
producing a similar pattern of defoliation. Top-killing of pole-sized and smaller trees in the mid level canopy of
stands is common. Qccasional mortality of grand fir also occurs. Host trees Douglas-fir and grand fir are abundant
here and a layered canopy structure, which promotes budworm reproductive success, is typical of many stands.

The 3 root diseases common in moist grand fir and high elevation forests are also prevalent agents of change here.
However, it is speculated that changed tree species composition is baving a beneficial influence on spread and
coverage area of the root rots, particularly laminated root rot. Tree composition of today's forests now includes
abundant Douglas-fir and grand fir, species that were much less well-distributed in seral forests that formerly existed.
Greater densities of trees promotes spread of root rots since potential infection pathways across roots are much
increased. Because Douglas-fir and grand fir are the most common and susceptible hosts of laminated root rot, spread
of the disease is likely enhanced with much increased numbers of these trees.

High densities of host trees is also advantageous for fungi, such as annosus root rot, having the ability to colonize

hosts through dissemination of airborne spores. New infection centers can be started when the fungus enters trees
through fresh stumps, fire scars, bark scrapes and other wounds.
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Bark beetles play a significant role killing trees stressed by infestations of budworm and diseases in these forests,
aided by drought conditions of the last decade. The western pine beetle (Dendroctonus brevicomis) and fir engraver
(Scolytus ventralis) are common secondary invaders which quickly kill stressed trees. Recent observations indicate
drought alone has sufficiently stressed large ponderosa pine, growing on south slopes, for western pine beetles to
directly attack and kill trees. o

Fire was the primary disturbance agent in these forests before settlement. Landscape pattern, forest composition and
stand structure were controlled and largely shaped by frequent cycles of underbumning. The cycle of frequent fire has
been interrupted by the policy of fire exclusion, resulting in substantial changes to these forests. A thorough
discussion of fire history, fire occurence, ecology of fire and fire regimes, related to this stratum as well as the rest,of
the watershed, is available in Appendix A, : X

The Forest Today Compared With Pre-1870 Forest: These are the transition forests between woodlands on the
east shaped by frequent if irregular underburns and upper elevation forests where a crown fire regime predominates,
Now, with fire largely excluded from these forests since the early 1900's, stands are well outside the natural range of
variability. There is a high risk of fire reaching conflagration proportions. Moreover, habitat and ecosystem
functioning associated with open ponderosa pine forest have all but disappeared in the watershed.

Compelling evidence indicates current stand composition and structure have shifted dramatically from conditions

existing in pre-settlement forests, Historic diaries, other early observation records, early Forest Service

correspondence, stand mapping and General Land Office surveys all substantiate the considerable differencesgn

today's forests from those of the 19th century. As an example of changes documented in old Forest Service records, a

quote from a 1922 Mt. Hood report reads: B A I
"Mixed with the timber, most of the entire area supports a dense stand of reprbductian and brush. Snowbrush
which has no forage value appears to be taking the range. It may be of interest to note that the old stockmen,
who used the range 20 years ago, say that the area was an open timbered, grass and weed range with scarcely
any reproduction or brush at that time.”

Further evidence of the considerable changes which occurred during the 1900's is recorded in a letter from District
Ranger Eric H. Gordan to the Regional Forester in 1939. The letter tells of the local "old-timers” who recall:

"...the dependent foothill country was a wonderful virgin grassland country covered with the finest stand of
bunchgrass, while the forested area was much like the pure pine type of apen timbered country, accessible to
hacks {open horse-drawn carriage] and which except for the larger trees one could see in all directions, and
that it had a fine stand of green timber feed, fern patches, debris and other refuse, or seedlings as they camped
and passed through the Mts."

Before the era of fire suppression, wildfires of low to moderate intensity periodically culled grand fir and Douglas-fir
" reproduction from forest stands. The thick bark of old-age ponderosa pine, Douglas-fir and the occasional western
larch saved these trees from ground fires that burned the competition.

Without fire as a vital force of tree thinning, young thin-barked grand fir and Douglas-fir easily become established in
the shade of the large tree overstory. Periodic logging of seral, fire-tolerant overstory trees only served to promote
additional regeneration of grand fir and Douglas-fir. Eventually, the understory trees grew to become part of and
replaced the dominant stand canopy. This ingrowth has choked former park-like stands with hundreds of stems per
acre.

No longer are forests composed of large, widely-spaced ponderosa pine and Douglas-fir over a grass/forb understory.
Instead of stands with perhaps 25 to 75 stems per acre of predominantly large trees and scattered patches of
reproduction, stands today support grand fir and Douglas-fir trees less than 100 years old at densities sometimes
approaching 1000 stems per acre. Periodic cutting of seral, fire-tolerant overstory trees only served to promote
additional regeneration of grand fir and Douglas-fir.
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Effects on Present Productivity and Ecosystem Function: The dry grand fir/Douglas-fir forests of Mile Créeks are

changed to the extent that fire is now a threat to these forests rather than a vital agent of renewal. Fuel concentrations, - -~
tree densities and canopy layering present in most stands precludes reintroduction of fire. Nearly all stands are at high

risk for being devastated by high-intensity crown fire. ‘Without active intervention, forest succession will compound

the existing hazard until fire, insects, disease or a combination of the three cause massive mortality.

In the event of a large fire in the drainage, particularly one which burns within the Fifteenmile Creek subwateished, a
significant or even devastating impact to steelhead is possible. Added sediment, increased water temperatures and an
altered flow regime are nearly certain to result from a bum of conflagration proportions. For more detailed

information on water quality and quantity impacts, see Appendices C through F. . I

, Y
In contrast, successful fire control will allow these forests continued growth and biomass accurmnulation, Demand for
water within the fixed-volume rooting zone will inevitably exceed the soil's supply capability. Ultimately,

competition for available moisture places trees in stress, particularly when drought prolongs and make more severe -
the summer dry season. The result is lessened ability of each tree to thwart or recover from insect and disease attacks.

Ground water recharge may be inhibited by interaction between rainfall interception of a thicker canopy and the
evapo-transpirative demands of hundreds more trees per acre. Now that stem density has increased and layered
canopies have repiaced vertically stratified stands, hydrologic functioning of the forest has been altered. With the
thicker canopy comes greater interception of snow and rain and less moisture reaching the ground. Yet, increasing
numbers of trees form a dense, interwoven network of roots to meet evapotranspirational demands. Intercep jon and
greater evapo-transpirative demand together effectively reduce water available for mainténance of sumnmer
streamflows, possibly exacerbating current baseflow problems in the mid to lower watershpd “See Appendix D for
more detailed information on hydrologic processes and functions.

Wildlife habitat, too, has been dramatically changed. Forests in this stratum currently have a more complex structure
than pre-settlement forests. Where logging has not altered structure, snags and down wood have increased. Also,
multiple canopy layers have replaced the vertically stratified canopy of open pine forests. These increases in
complexity of habitat have favored wildlife adapted to closed-crown stands but have disadvantaged species adapted to
conditions found in the pre-settlement forest. Virtually no habitat remains in the dry grand fir’'Douglas-fir stratum
which resembles the large tree, open pine forest which dominated the landscape prior to pioneer settlement.

Examples of species adapted to conditions provided by former forests include: gray fox, Lewis’ woodpecker, pine
grossbeak, Townsend's solitaire, pallid bat, long-eared myotis and sharptail snake. Where fire return intervals allowed
brush in the understory, solitary vireo, western tanager and green-tailed towhee might also be found.

Desired Vegetation Conditions and Trends for the Future: The desired forest condition in this stratum would
feature stands composed of large, irregularly-spaced trees overtopping a relatively open understory dominated by
grass/forbs and scattered tree reproduction and shrubs. Densities for trees over 12 inches diameter at breast height
would seldom exceed 50 per acre. Canopy closure would generally range from 40 to 60 percent. Overstory trees
would be primarily ponderosa pine, but Douglas-fir and western larch would be common constituents as well,
dépending on local site conditions. Tree reproduction would vary in density and distribution within stands, but would
include the above species plus grand fir and occasionally Oregon white oak. Only a small proportion of grand fir and
Oregon white oak would survive within most stands beyond 50 years of age.

The main feature of stands in this stratum would be their resilience to burn damage when the inevitable fire occurs.
Regardless of the specifics of stand structure and composition most stands should be able to come through a fire event
without substantial loss of mature and older trees. Complete loss of trees through crown fire should be unusual over
areas larger than 20 acres where above-described stands dominate. Spruce budworm and laminated root rot would be
evident only rarely. ' :

Getting to the desired condition is the key to rehabilitating forests of the dry grand fir/Douglas-fir zone. Stands
curTently existing have low resiliency and sustainability. It is the stand character of pre-settlement forests that must
be recreated to protect against catastrophic wildfire. Forestry practices should focus not on restoring the prehistoric
fire regime as a process, but should focus on reestablishing stand conditions created by that process.
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This zone represents the number 1 priority for rehabilitation of all the plant communities in the watershed. It is forest
stands within this zone that are most susceptible to high energy burns over extensive areas. Fires which start in these
stands are likely to burn at very high temperatures, spread rapidly and would be difficult to control. The question is
not whether these stands will burn, but only a question of when.

To reverse the current trend, three characteristics of today's forests must be corrected. First, stem densities need to be
decreased, beginning with the smallest understory trees first. Working with the understory first would reduce fuel
laddering, reduce branches which catch mistletoe seeds and would impair buildup of spruce budworm. Secondly, in
reducing density, woody debris must be treated so as to not increase fuel loading. Finally, fire-resistant ponderosa

pine and Douglas-fir must be selected as overstory trees. A

Due to the accumulated heavy fuel loads, it is not possible to simply re-introduce fire to these forests. Mechanical
means must be substituted to achieve stand thinning and fuel reduction results initially. Once understories are
cleaned, it may again be practical to use fire for maintenance of open stand conditions.

d. Pouderosa Pine-Oregon White Oak Forest and Oregon White Oak Woodlands/Savannshs

Approximately 30 percent (21,600 acres) of forested land within the watershed, or 9 percent of total drainage acres, is
in this stratum. Most of this zone occurs off the national forest but some of this grouping extends well up dréinages
on southern exposures. _ : :
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These forests typically are found at elevations between 3600 feet down to 1500 feet elevation on north aspects,
However, where summertime soil moistures are moderated at sites near streams, springs, and north aspects, stands of
pine, oak or pine/oak mixtures are located at disjunct sites nearly to The Dalles. Annual precipitation ranges between
18 and 46 inches.

Current Conditions: Ponderosa pine-Oregon white oak woodlands are the most sparsely timbered forests in this
watershed as well as on the Mt. Hood National Forest. These communities are adapted to high summer temperatures
and a long, rain-free growing season. Well-drained soils exacerbate the lack of incident moisture during extended

drying periods.

Except for occasional Douglas-fir, other tree species are absent from this grouping. Ponderosa pine, Oregon white
oak or a mixture of the 2 trees represents the climax seral stage of these forest communities. Growth rates and
stocking of ponderosa pine are low in these stands, making commercial timber production a poorly suited or unsuited
objective.

Shrubs cover varies from abundant to sparse. Where present, shrubs are dry-site species such as squawcarpet
ceanothus, deerbrush ceanothus, bitterbrush, snowberry, serviceberry and greenleaf manzanita,

Forb and grass flora is diverse and ubiquitous. Idaho fescue, western fescue, prairie junegrass and bluebunch
wheatgrass are common native grasses. Introduced cheatgrass is also found, especially in association with known
sheep driveways, indicating a probable history of over-grazing. Tailcup lupine, yellow hairy hawkweed, western
yarrow, nineleaf lomatium and American vetch are often present and conspicuous. The litter layer is typically thin.
Lack of wood and charcoal in surface soil layers suggests most large woody detritus is consumed by fire, rather than
rotted.

Disturbance Agents and Processes: Before 1870, ground fires were a frequent event in ponderosa pine-Oregon
white oak and oak-only stands. Most fires remained on the ground, spreading rapidly and burning with short flame
lengths. These low intensity underbumns reduced seedling and sapling numbers, knocked back brush, consumed wood
detritus, released nutrients and thinned overstory trees.
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Researchers report an 8 to 20 year fire return interval in ponderosa pine-dominated forest types. The more xeric the
site, the greater is the role of fire in reducing shrub cover and increasing grass cover (Franklin and Dymess, 1973).
Absence of fire has fostered increases in fuel accumulations and has resulted in greater stem densities.

The Forest Today Compared With Pre-1870 Forest: These woodlands likely have not changed greatly since 1870.
Conditions are so extremely dry during summer that live tree numbers, growth and seedling survival are limited more
by effective soil moisture than by underbuming or other factors. However, there are subtle changes which have taken
place.

These plant communities provided much of the lumber and fuelwood needs of people in the early days of scnlcggéﬁt.
Consequently, nearly all the large ponderosa pines growing on these sites were cut. Large oaks, too, were cut to
supply fuelwood for homes, train locomnotives (for the rail line between Friend and The Dalles) and Columbia River
sternwheel steamers. :

As settlement brought homes and other structures to the forests, fire has been suppressed to protect life and property.
Fire exclusion and logging in combination has not substantially changed tree proportions in comparison to forests
likely to have existed prior to 1870. However, density of stems has in many instances increased somewhat while the
average size of individual trees has likely decreased. In some locations, high densities of small diameter trees have
resulted in stagnated stands unable to self-thin or grow larger.

While tree species composition and proportions are similar to pre-settlement forests, the forest canopy has bedome
more closed as smatler trees are crowded more closely together. Also, a grass-dominated understory-has been
supplanted in places by shrub cover. Stand structure, too, has changed somewhat. Branchgs, down wood, standing
dead trees and shed needles/leaves accumulate on site rather than being burned up by frequent fire.

Effects on Present Productivity and Ecosystem Function: Site productivity is likely reduced as a consequence of
fire suppression. Without fire, 2 beneficial roles are lost which have not been replaced through another process.
First, absence of frequent fire has allowed vegetation to accumulate to the limits of site capacity. Resulting
competition among plants means less water and nutrients are available to any individual, thus depressing potential
growth, Secondly, nutrients tied up in plants are not made available for reuse. Detritus in the form of oak leaves,
pine needles, branches and whole dead plants is slow to decay and therefore not released and recycled for plant
uptake.

Fire exclusion may also have altered the species composition of some plant communities. Lack of disturbance may
have favored vegetation which prefers low fire incidence while forcing out plants that depend on burning to maintain
their presence in the community. The extent to which a shift in composition may have occurred is difficult to
determine. Little historical information is available on the grass/forb layer in these stands and evidence today may be
obscured by grazing effects (Evers, in press).

One aspect of ecosystem function, the development of tree cavities, is perhaps diminished by lowered site
productivity and tree wounding in the absence of fire. Large trees provide preferred nesting/denning habitat for some
wildlife because a large bole can fumish a sizable cavity at a sufficient height above the ground to help in avoiding
predators. Without thinning, oaks may become stagnated and never become large enough to provide optimum nest
cavities for western gray squirrels, acorn woodpeckers, Lewis' woodpecker and other wildlife. Not only did fire
accomplish thinning and nutrient release but burning may have alse contributed to development of decay within oaks.
Tree wounding or killing from the passage of fires provided the possibility for entry of heart rot fungi. Decay within
the trunk is, of course, essential to soften the wood of oaks sufficiently to allow cavity excavation.

Desired Vegetation Conditions and Trends for the Future: Stands of this pine and oak woodland stratum support
a tree species composition much like the former forests of the pioneer era. The most significant difference lies in the
size and stocking of trees within stands. Increased tree sizes and greater openness would be desirable in these
woodlands across the landscape. ‘ '
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e Grassland/Shrubland Steppe

This stratum is by far the largest of the 5 vegetation zones defined in the watershed. Total area covered is
approxu‘nately 167,000 acres, or 70 percent of the entlre Mile Creeks drainage. All but perhaps a few hundred acres
is in private ownership.

The steppe comprises the rolling hills and valleys of the lower two-thirds of Mile Creeks watershed. Elevations range
roughly from 2500 feet down to 100 feet at the banks of the Columbia River. These are arid lands where summertime
air temperatures often exceed 100 degrees Fahrenheit. Typically, the steppe receives less than 18 inches of
precipitation annually, and as little as 12 inches. Most rainfall occurs between October and June.

Current Condition: Within the Mile Creeks watershed, little steppe remains in native vegetative cover. Most of the
steppe today has been brought under cultivation to raise human food crops. Conversion of steppe to crop production
is not unique to the Mile Creeks area. Much native steppe vegetation which existed throughout the Columbia Basin
has been cleared to provide farmland. Cultivated crops occupy nearly all of the steppe now, leaving perhaps 5 to 10
percent un-tilled. The largest undeveloped areas occur in steeper terrain, with the largest contiguous areas lying in the
northeastern portion of the watershed.

Shrubs, predominately big sagebrush and gray rabbitbrush, dominate much of the area remaining in native plant
cover. These 2 species of woody plants are increasers that are advantaged by reductions of palatable forage species
and the absence of frequent fire. Native grasses, particularly those most palatable, are not abundant and are »
sometimes restricted to areas protected by shrub crowns or rocks. Cheatgrass, needlegrass and annual forbs are
common. Interlaced networks of paths which gradually anglc across slope contours are evident of moderate slopes
used by cattle. | .7

Disturbance Agents and Processes: Livestock grazing and fire suppression have acted together to advance
succession of native steppe toward shrub-dominated climax communities. In addition, non-native plant colonization
and erosion have exacerbated changed conditions within former bunchgrass areas.

Early-day livestock grazing was especially harsh in its effects on native plant communities. Steppe lands were grazed
at nearly all times of year. Ranchers were particularly dependent on the range during winter months as little stored
feed was available for cattle. At the same time, steppe was declining in area as more and more land was tilled for
crops. Palatable plants such as bluebunch wheatgrass, Idaho fescue and bitterbrush decreased under heavy grazing
pressure and site disturbance from livestock. Other plants low in palatability increased in relative dominance as
forage plants were consumed. Sage, gray rabbitbrush, needlegrasses and introduced cheatgrass are now dominant in
most areas as a result of extensive grazing.

Native flora of the steppe has also been changed by more than shifts in plant dominance. Invasion by a number of
non-native plants has further altered the species composition of native steppe as well. As grazing decreased forage
species, growing space was made available for other plants. Thistles, knapweeds, numerous grasses and other
introduced species have through time colonized many area of the steppe.

Suppression of wildfire has aided establishment and spread of woody plants. Frequent fire typical of the pre-1870
burn regime acted to control shrub ingrowth by scorching individual bushes and by aiding nutrient recycling for
competing plants. Freed from frequent burning and largely unpalatable, sage and rabbitbrush colonized growing
space made available by grazing and erosion.

The Steppe Today Compared With Pre-1870 Steppe: Today, nearly all lands of the steppe have been converted to
agricultural use. More than 90 percent of what was once grassiands or shrublands is now cultivated for the production
of wheat, barley, rapeseed (canola), alfalfa or fruits. Where lands are un-tilled and native vegetation remains, the
dominant use is livestock grazing.
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Upland areas where native plants remain is considerably changed in species composition and structure. Non-native
plant introductions, grazing and fire exclusion have favored shrub dominance where grasses formerly prevailed.
Riparian areas, too, have been enormously altered as streamside trees and shrubs fell to people’s needs for wood fuel,
irrigation, cropland, roads, flood control and livestock forage/watering.

Prior to European settlement, grasses were the predominant cover on the steppe landscape. Bluebunch wheatgrass,